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Abstract 
Coastal and residential development along the Atlantic oast of the 
United States is expected to increase by about 73% between 1980 
and 2000. Present estimates indicate that over 59% of the population 
of the United States lives within 50 miles of the coast. This increase 
in coastal population coupled with increased demands for fishery 
products and increased efficiency in catching fish has severely 
stressed many Atlantic oast fisheries. Fisheries have been affected 
by increased pollution, habitat loss and overfishing. In 1976, the 
Magnuson Fishery Conservation and Management Act was passed 
creating Fishery Management Councils with the goal of imposing 
strict conservation measures in the U.S. Exclusive Economic Zone 
(EEZ). This paper discusses potential causes of Atlantic Coast fish- 
eries declines and gives examples of specific fishery plans that have 
been developed tomanage U.S. fisheries. 
Introduction 
The United States continues to be a major fishing nation, 
ranked fifth in the world based on 1993 fishery landings 
(NMFS, 1996). Marine recreational fisheries are also very 
important in the U.S. and will become more so in the future. 
It is only in recent years however, that the Federal govern- 
ment has played an important role in marine fisheries conser- 
vation. Prior to 1977 marine fisheries management was pri- 
marily a matter for the states in coordination with the inter- 
state Fisheries Commissions. High seas and continental shelf 
fisheries were the responsibility of international treaties and 
negotiated multilateral agreements handled by the Depart- 
ment of State with support or advice from the National Ma- 
rine Fisheries Service (NMFS). 
Passage of the Magnuson Fishery Conservation and Man- 
agement Act (MFCMA) in 1976 was presaged by a number 
of years of intensive fishery exploitation by foreign fishing 
fleets off the U.S. coast. One purpose of the MFCMA was to 
eliminate foreign fisheries within the U.S. and strive for sus- 
tainable domestic fisheries on those resources. We use 
D'ELIA'S (1992) definition for sustained yield, maintaining a 
constant harvest without depleting the breeding stock neces- 
sary to replenish what is removed. 
Since the passage of MFCMA, marine fisheries have been 
managed according to both state and Federal authorities. The 
National Marine Fisheries Service, part of the National 
Oceanic and Atmospheric Administration (NOAA), under 
the Department of Commerce, is the Federal government 
agency with primary responsibility for managing fish from 
5 km to 320 kilometers offshore, the Exclusive Economic 
Zone (EEZ). Coastal states are responsible for inshore wa- 
ters and coastal waters out to five kilometers except for 
Texas and the west coast of Florida where state jurisdiction 
extends out to 15 kilometers. 
In this paper we will only be concerned with the U.S. At- 
lantic coast, a span of 3000 km from the North (State of 
Maine) to the South (State of Florida). Further, we divided 
the coast into Northeast (NE) and Southeast (SE) regions 
(from Virginia north) because of their biogeographic differ- 
ences in fisheries and demography. The Northeast region, es- 
pecially between Washington, D.C. and Boston, Massa- 
chusetts has a much higher coastal population density, in 
general, than any area in the SE except South Florida in the 
greater metropolitan Miami complex. More than one-third of 
the U.S. coastal population and 18 out of the Nation's 25 
most densely populated counties occur in the NE region. The 
coastal population in this region is expected to increase by 
10% by the year 2010 (CULLITON et al. 1990). Industrial de- 
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velopment (some dating to the 1800's) and environmental 
pollution sources associated with heavy industry are more 
pronounced in the ME. Without proper environmental con- 
trols, additional population growth in the NE is likely to ex- 
acerbate xisting resource, habitat, and environmental prob- 
lems. 
In contrast, he Southeast region accounts for only 8% of 
the U.S. coastal population and 80% of those are coastal res- 
idents in eastern Florida. However, population in the SE re- 
gion may increase by 27% over the next two decades (CuLLI- 
TON et al. 1990). 
The regional fisheries from North to South are distinctly 
different. Commercial fisheries in the Northeastern U.S. 
have historically been on coastal pelagic species (herring and 
mackerel) and continental shelf demersal species (ground- 
fish such as cod, pollock, haddock, and flatfish). Those in the 
Southeast have been estuarine dependent, that is, species that 
are dependent on estuarine waters for at least part of their life 
cycle (e.g., croaker, spot, menhaden, etc.). Commercial land- 
ings data indicate that the contribution by species with estu- 
arine dependency tothe regional fisheries on a weight basis 
is 32% for the NE region and 94% for the SE region (CHAM- 
BERS 1992). 
Problems associated with population 
growth 
A number of recent papers have discussed how population 
growth and development on the east coast may affect fish- 
eries (CHAMBERS 1992; Hoss & ENGEL 1996). Rebuilding 
sustainable fisheries and maintaining healthy coasts are 
two major strategic goals guiding the research, funding, 
and management programs of NMFS. NMFS has devel- 
oped a list of priority issues for coastal environments 
which are either directly or indirectly associated with 
development activity and demographic changes and these 
are discussed in detail by Hoss & ENGEL (1996). Some of 
these issues are briefly discussed in the following para- 
graphs. 
Coastal habitat modification and loss 
Many species important to commercial and recreational 
fisheries are dependent upon nearshore coastal and estuar- 
ine habitats in their early stages. This is esPecially true 
along the Southeast coast where habitats (salt marshes, 
seagrass meadows, mud flats, oyster eefs, etc.) utilized by 
juveniles provide abundant food resources, protection 
from predators, and low competition with adults. It fol- 
lows, therefore, that modification or loss of these habitats 
can be deleterious to the production and recruitment of 
fish stocks with a subsequent egative impact on fishery 
yield. 
Freshwater flow alteration 
Freshwater inflow into the coastal zone is a major factor 
maintaining wetland and estuarine productivity. The quality 
and quantity of this water is affected by large-scale agricultur- 
al projects, irrigation, water diversions, upland canal develop- 
ment, deforestation, residential development, and road con- 
struction. Changing the flow or the timing of freshwater in- 
flow can affect the species composition and productivity in 
coastal and estuarine waters (LEY 1992; Hoss & ENaEL 1996). 
In the Everglades of Florida, water diversion projects for 
flood control have changed salinity regimes and agriculture 
has increased nutrient imputs. These changes are thought o 
be a major cause of habitat changes and may be related to the 
seagrass dieoff in Florida Bay (THAYER et al. 1994). 
Coastal eutrophication 
A consequence of increased population growth and intensive 
agricultural development is an elevation in inorganic and or- 
ganic nutrient loading in estuarine and coastal waters. This 
process can result in transient increased productivity and 
standing crop of phytoplankton, decreased levels of dis- 
solved oxygen, and shifts in species composition. Higher 
phytoplankton production and biomass, may cause decreases 
in light penetration which will affect he productivity of ben- 
thic algae, submerged aquatic vegetation, and benthic ani- 
mals. Increased nutrients also can lead to shifts in the species 
composition of the phytoplankton community to fewer and 
less desirable organisms. Additionally, these blooms can re- 
sult in decreases in dissolved oxygen that can be detrimental 
to the survival and production of both finfish and shellfish. 
Another aspect of nutrient loading is the encouragement of 
blooms of noxious phytoplankton taxa (dinoflagellates, 
chryptomonads, and cyanobacteria), which produce toxins 
that can be harmful to both aquatic organisms and humans 
(Hoss & ENGEL 1996). 
Chemical oading 
Despite stricter environmental l ws in the U.S., toxic organic 
and inorganic chemicals and nutrients are still introduced 
into the marine environment. Key sources include agricul- 
ture, fossil fuel combustion, sewage, urban runoff, and recre- 
ational practices (Hoss & EN6EL 1996). 
The long-term impact of chemicals on populations of ma- 
rine organisms i  not well documented for marine species, 
but there is a probability that hey will have a detrimental im- 
pact on fish populations, especially in relatively confined 
areas (SCHAAF et al. 1987). In some cases the impact on fish- 
eries is through the marketability of fish and shellfish due to 
real or imaginary accumulation and retention of certain toxic 
and/or noxious chemicals. 
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Pathogens 
Population growth has increased the amount of non-point 
source runoff into coastal waters. The location of sewage 
disposal facilities in coastal areas has resulted, in many 
cases, in the closing of shellfish beds, while in other cases 
the construction of sewage treatment facilities has reduced 
septic runoff and allowed the reopening of shellfish beds. 
The evidence indicates, however, that increased evelop- 
ment invariably results in an overall increase in shellfish 
water closures (Hoss & ENGEL 1996). The shellfish that have 
been most often affected are oysters and clams. 
In addition to pathogens that are harmful to humans, there 
are also those that are harmful to the shellfish and fish them- 
selves. Two of the most common diseases in shellfish are 
MSX and Perkinsus marinus, both of which are caused by 
protozoan pathogens. These diseases have adversely affected 
the oyster populations in Delaware and Chesapeake Bays 
and are currently spreading further south (APES 1994). 
Exploitation of fishery resources 
Continuing population growth in the coastal regions is caus- 
ing increased fishing pressure on both commercially and 
recreationally important fish species and this, in turn, has a 
significant effect on our ability to maintain sustainable fish- 
eries. Environmental conditions play an important role in re- 
cruitment and production of fish. Increases in commercial 
and recreational fishing pressures, both by number of fisher- 
men and technological efficiency, are exacerbating these im- 
pacts on fish populations (VAUGHAN et al. 1991). 
Fishery scientists are confronted by the problem of 
demonstrating how much the changes in fish populations are 
due to natural variability, or anthropogenic modifications of 
environmental factors as well as from fishing. It is relatively 
easy to measure fish catch or numbers killed in a pollution 
event, but it is very difficult to differentiate between mortali- 
ties induced by human perturbations and natural events. In 
other words, our data base is not sufficient o show such dif- 
ferences. For example, NMFS has an extensive data base on 
Atlantic menhaden dating from 1955 to the present. Since 
year classes vary at least 10-fold in numbers (catch, age- 
composition, effort), VAUGHAN et al. (1986), in a power anal- 
ysis, found that there is only a 50% chance of detecting a
71% decline in recruitment of age 1 fish. Yet many fishery 
regulations and catch quotas for the bulk of our fisheries are 
often based on databases less complete than that for Atlantic 
menhaden. In the U.S. there is a major coast-wide state-Fed- 
eral effort underway which strives to improve the quality and 
comprehensiveness of the fishery statistics underpinnings of
resource management. 
U.S. Fishery management s ructure 
Legislation passed in the U.S. since 1970 has made serious 
attempts to address the various issues of exploited marine 
fishery resources. The remainder of this paper will focus on 
these unique federal-state-private partnerships: the Regional 
Fishery Management Councils created under the Magnuson 
Fishery Conservation and Management Act (MFCMA 
1976), the Atlantic States Marine Fisheries Commission, and 
the Atlantic Coastal Fisheries Cooperative Management Act 
(1993). 
The MFCMA, initially passed in 1976, and reauthorized 
in 1996 as the Magnuson-Stevens Fi hery Conservation and 
Management Act (MSFCMA) provides exclusive Federal 
management authority over all fish within the U.S. EEZ, and 
all anadromous species throughout their migratory range ex- 
cept in another nation's territorial sea or EEZ. Foreign fish- 
ing may be authorized within the EEZ only under interna- 
tional fishery agreements per MFCMA provisions (WISE 
1991). 
The passage of the MFCMA had mixed success. For ex- 
ample, foreign fishing fleets were removed from the U.S. 
Table 1. National Standards for Fishery Management Plans (adapted from MFCMA 1976). 
Fishery Management Plans must follow the national standards for conservation a d management 
measures. 
1. Conservation and management shall prevent overfishing while achieving optimum yield. 
2. Conservation and management measures shall be based on the best scientific information available. 
3. To the extent practicable, an individual stock shall be managed as a unit through its range, and interrelated stocks hall be managed as a unit 
or in close coordination. 
4. Conservation and management measures shall not discriminate b tween residents of different States - If it becomes necessary toallocate 
or assign fishing privileges among various US fishers, such allocation shall be fair and equitable to all, reasonably calculated topromote 
conservation a d carried out in such a manner that no particular individual, corporation, or other entity acquires an excessive share of the 
privileges. 
5. Conservation a d management measures shall promote fficiency of resource utilization, o measure shall have economic allocation as its 
sole purpose. 
6. Conservation a d management measures shall take into account and allow for variances infisheries, fishery resources, and catches. 
7. Conservation and management measures shall minimize costs and avoid duplication. 
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EEZ, but the NE groundfish fishery collapsed due to in- 
creased U.S. fishing effort and efficiency. NMFS (1996) re- 
ported status of utilization for 275 U.S. fisheries stocks as 
follows: 34% fully used; 23% overused; 12% underused; and 
31% cannot be evaluated because of a lack of information 
(NMFS 1996). Concentrated efforts are now underway to 
conserve or rebuild the most seriously affected stocks. 
The MFCMA established Regional Fishery Management 
Councils that are responsible for preparing Fishery Manage- 
ment Plans (FMP's) for the fisheries within their EEZ sub 
areas of jurisdiction. The Plans must meet national standards 
for conservation and management as set forth in the Act 
(Table 1). Three Fishery Management Councils exist along 
the U.S. Atlantic coast: the New England Council, Mid-At- 
lantic Council, and the South Atlantic Council. The Coun- 
cils' membership consists of principal State officials with 
marine fishery management responsibilities, the Regional 
Director of the NMFS Region and up to 17 individuals with 
knowledge or expertise in fishery issues appointed by the 
Secretary of Commerce (WISE 1991; WALLACE et al. 1994). 
The Atlantic States Marine Fisheries Commission 
(ASMFC) was formed by Congress in 1942 to promote bet- 
ter utilization of marine fishery resources. It functioned for 
50 years as a collegial body, empowered only to recommend 
fishery management measures for coastal fishery stocks (i.e., 
within state jurisdiction) to the governors and legislatures of 
the individual Atlantic states. With passage of the Atlantic 
Coastal Fisheries Cooperative Management Act (ACFCMA) 
of 1993, the ASMFC has been charged by Congress to pro- 
mote coastwide management of interjursidictional marine 
resources through species fishery management plans. This 
Federal law obligates each state to adopt the ASMFC ap- 
proved fishery management measures or risk being found 
out of compliance with the plan and possible Federal closure 
of a state's fishery for that species by action of the Secretary 
of Commerce. Thus, while ACFCMA does not give the 
Commission direct regulatory authority over member states' 
fisheries, it does provide a framework that promotes timely 
adoption of fishery regulations in a coordinated fashion 
among the states (WALLACE et al. 1994). 
Fishery management plan models 
The four FMPs that follow (BARN 1996), illustrate species- 
specific plans, formulated for population-level management 
developed under the MFCMA by the Regional Fishery Man- 
agement Councils and the ASMFC. 
Summer flounder (Paralichthys dentatus) 
Summer flounder are distributed from the Gulf of Maine to 
South Carolina. This resource supports both commercial nd 
recreational fisheries with the recreational harvest being 
slightly higher in most years (NMFS 1995). 
The Mid-Atlantic Council developed a summer flounder 
FMP to address the issues of severe growth overfishing, and 
competition between commercial and recreational fisher- 
men. This plan imposed management measures upon har- 
vesters that include annual quotas, minimum sizes and bag 
limits, minimum mesh requirements for trawls, permits and 
administrative f es for dealers and vessels, and a moratorium 
on entry into the fishery. 
Recent survey data indicate the stock has rebuilt to a 
medium level of historical (1968-1996) abundance and is 
still being overexploited (NEFSC 1997). Fishing mortality 
rate (F) continues to be high, over 1.0, even though the FMP 
management target for 1996 was 0.41 and quotas were set to 
meet that target. Commercial and recreational catches of 
summer flounder are comprised mainly of fish between 0 
and 2 years old. This represents a severe threat of recruit- 
ment failure because the older, more fecund spawners are 
scarce in the population (MAFMC et al. 1993). Under equi- 
librium conditions, at Fmax, about 85% of the spawning 
stock would be age 2 or older. 
Earlier decline in this fishery may have been due to a lack 
of uniform enforcement and circumvention of the regula- 
tions by fishermen, in part due to inconsistent regulations 
among states and between state and Federal jurisdictions. A
quota system for all states based on historical andings was 
established in 1993, but most states have continually reached 
or exceeded their quotas (ASMFC 1994). Sanctions resulting 
from noncompliance with regulations appear to be insuffi- 
cient to encourage conformity to state and Federal aws. Re- 
cently, some stock recovery has been noted, largely due to 
quota enforcement and an above average yearclass in 1995. 
Bluefish (Pomatomus saltatrix) 
Bluefish commonly range from Maine to Florida, migrating 
north in spring and south in fall although the species is found 
worldwide. They are voracious predators and feed on a wide 
variety of fish and invertebrates. Bluefish primarily support 
coastal nearshore recreational fisheries but there is some 
commercial harvest (NMFS 1995). 
The bluefish FMP was developed in the late 1970's and 
early 1980's by the Mid-Atlantic Council (in cooperation 
with the ASMFC, South Atlantic, and New England Coun- 
cils) largely in response to the potential threat of a large for- 
eign market developing (ASMFC et al. 1989). Approved in 
1984, the plan (MAFMC, 1984) addressed problems that ex- 
isted in the EEZ, basically conserving the resource for the 
recreational fishery, by capping the traditional commercial 
fishery at 20% of the total quota. Recreational fishing for 
bluefish in the 1980's had dramatically increased as a result 
of an increase in the number of anglers, a perceived abun- 
dance of bluefish and a shift in effort from other ecreational- 
ly harvested species uch as the striped bass (MAFMC 1984). 
Presently, the bluefish stock is considered overexploited 
and at a low level of abundance. Recent catch levels (10,600 
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mt in 1995) are about 15% of those in 1980. Recreational 
catches, mainly taken in the mid-Atlantic states (NY to VA) 
historically constitute between 80 and 90% of total catch 
(NMFS 1995). 
Atlantic herring (Clupea harengus) 
Atlantic herring are widely distributed in continental shelf 
waters from Cape Hatteras to Labrador (NMFS 1995). They 
were heavily exploited by the international f eet during the 
1970's and declines in the stocks prompted MFCMA in- 
volvement, which was needed to control fishing effort within 
the U.S. EEZ. Since the enactment of MFCMA, herring 
abundance has improved to previous levels due to low har- 
vest rates and good recruitment. Today this resource is con- 
sidered underutilized. A joint ASMFC-NEFMC Plan for At- 
lantic herring is being developed which provides guidance 
for the redevelopment of the offshore fishery (NMFS 1995; 
NEFMC 1995). 
The herring fishery on George's Bank collapsed in 1976 
as a result of significant fishery pressure. In the absence of a 
directed fishery for Atlantic herring on George's Bank today, 
the stock complex biomass appears to be exceeding pre-col- 
lapse levels (ASMFC 1994; NMFS 1995). However, the 
exact levels of substock abundance are difficult to ascertain. 
NMFS and the NE Fishery Management Council need to 
closely monitor the substocks and gage stock resources for 
any new effort for the herring fishery. 
Atlantic striped bass (Morone saxatilis) 
Striped bass are anadromous and are distributed along the 
Atlantic coast from Florida to the St. Lawrence stuary, sup- 
porting both recreational nd commercial fisheries through- 
out much of their range. Declining commercial harvests be- 
tween 1950-70 and that following the overwhelming abun- 
dance of a record 1970 year class prompted interest in the 
recreational nd commercial community for development of
a cooperative interstate fishery management plan for At- 
lantic coast striped bass under the ASMFC. The planning ef- 
fort and supporting research under the program termed the 
Emergency Striped Bass Research Study (CHAFES, amend- 
ment o the Anadromous Fish Act), resulted in a FMP adopt- 
ed by ASMFC in 1981. Proposed management measures 
were to protect the females of the 1982 and subsequent year 
classes through their first spawning (size limits and area clo- 
sures). Since compliance with the plan was voluntary, some 
states did not implement the basic plan provisions. This im- 
pass in coastwide management lead to Congressional ction 
(i.e., passage of the Atlantic Striped Bass Conservation Act, 
effective October 31, 1984) which required the Atlantic coast 
states to adopt hose measures called for in the FMP and any 
Amendments thereto, or be found out of compliance with the 
act. Non-compliance bya state would lead to a Federally im- 
posed moratorium on striped bass harvest in the offending 
state. Under this program the coastwide recovery of the 
striped bass stocks progressed tothe point that in March of 
1995 Amendment 5 to the FMP allowed increased harvest by 
both commercial and recreational fishermen (quotas, size 
limits, and bag limits), declared the Chesapeake Bay stock 
recovered and established a coastwide target fishing mortali- 
ty rate (F) of 0.4. Coastwide striped bass management is now 
done via the ACFCMA program of the Commission. 
Discussion 
To achieve sustainable fisheries in either the United States or 
the Baltic region, many of the same or similar issues must be 
addressed. In both regions human population growth, and 
demands that this growth places in coastal areas, are the 
source of the majority of the problems. Human population 
growth causes increased competition for coastal habitat and 
resources, plus increased aquatic, atmospheric, and terrestri- 
al pollution. For the fishery resource it means increased har- 
vest pressure from both commercial nd recreational sectors 
and degraded environmental quality. 
The United States Government and coastal states have at- 
tempted to address ome of these problems by passing legis- 
lation, (e.g., the MFCMA and the Atlantic Striped Bass Con- 
servation Act). This legislation is moving fishery manage- 
ment in the right direction. In this paper we have presented 
some examples of the Plans developed by the three Atlantic 
Coast Councils. 
Originally, Council and ASMFC Fishery Management 
Plans tended to deal with regulating the fishery, but did not 
pay much attention to the importance of maintaining valu- 
able fishery habitat (FOSTER 1993). The 1996 MSFCMA cor- 
rects that deficiency. It focuses on promoting and enforcing 
long-term responsible conservation and management of our 
marine fishery resources. It emphasizes habitat protection, 
(e.g., definition and protection of essential fish habitat) a na- 
tional data plan, full implementation f management mea- 
sures, and support for fisheries in transition. 
The U.S. and Baltic environmental research community 
have many jointly-held interests and common problems in 
resource management. We must approach living marine re- 
source management i  a holistic/ecological f shion. Fishery 
Management Plans must require and support long-range re- 
search programs that provide field and experimental data so 
that the best scientific information is available for the devel- 
opment of conservation a d management measures. In addi- 
tion, it is essential that we develop methods to better assess 
the effects of continued human development of coastal wa- 
tersheds. Continued population growth results in changes in 
land cover which affects the quantity and quality of point and 
non-point source runoff and atmospheric deposition i to es- 
tuaries and coastal waters. Using satellite imagery, the U.S. 
National Oceanic and Atmospheric Administration has initi- 
ated the Coastal Change Analysis Program (C-CAP) to mea- 
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sure changes in coastal and cover, including wetlands, over 
time and to link these changes to impacts on coastal fishery 
resources (THOMAS 1995). Such programs are essential in 
order to assess the effects of human population growth on 
coastal fisheries on a regional scale. 
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